ABSTRACT Summary: Chimera allows the construction of chimeric protein or nucleic acid sequence files by concatenating sequences from two or more sequence files in PHYLIP formats. It allows the user to interactively select genes and species from the input files. The concatenated result is stored to one single output file in PHYLIP or NEXUS formats.
INTRODUCTION
Protein or nucleic acid sequences are widely used to establish the evolutionary relationship between species or gene families. Especially in unraveling the phylogenetic origin of species it often turns out that a single gene has insufficient phylogenetic information to resolve the relationship in full. In such cases it is common practice to concatenate a number of orthologous genes for each species under investigation to boost the resolving power by increasing the information content.
Although the construction of chimeric gene sequences is in principle simple, in practice this turns out to be a laborious, painstaking and error-prone process, which is in most cases carried out using simple text editors with numerous cut-and-paste actions. To facilitate this process the program Chimera was written, making the creation of chimeric sequences extremely easy through the use of an intuitive, point-and-click interface.
RUNNING CHIMERA
Chimera reads any number of sequence alignments in the common PHYLIP format (Felsenstein, 2001 ). The input is either specified from the command line, or can be selected consecutively from a pop-up file selector box. Once all input files have been specified, the program displays a table listing all genes and sequences, comparable to a spreadsheet program (Figure 1) . Specification of the genes and species that are to appear in the output is achieved by selecting the appropriate genes and species buttons in the table; the selections are subsequently highlighted.
In phylogenetic analysis it may often be the case that for any gene no appropriate species may be available. However, if this does not involve a species which is crucial for the phylogenetic analysis, another related species might be used instead. For instance, when trying to resolve the phylogeny of the Afroteria (elephant, hyrax, aardvark, elephant shrew, and others) we need a number of sistergroups and an outgroup to create a data set that is large enough to perform a sound analysis. But it often occurs that for some species we do not have a complete dataset: for instance for some gene the mouse sequence is lacking. If however the sequence of a closely related species is available, such as the golden hamster, we might want to use this alternative sequence instead.
In such cases Chimera allows the selection of an alternative species by 'renaming' species. This is easily carried out by double clicking the replacement species with the left mouse button, and renaming it to the target species by 'pasting' it in the slot of the target with the middle mouse button. A command line switch allows the use of a two-button mouse. In the case of mistakes, all rename actions can be reverted through the built-in undo function.
Once all genes and species that are to appear in the output have been selected, they can be saved to the output file. Species in the selection that have no corresponding sequence in one or more of the selected genes, will be padded with padding characters. The program contains a small number of preconfigured padding characters ('x', '?', and '-') . How these will be treated afterwards in the phylogenetic analysis is dependent upon the software used. For example, the programs in the PHYLIP package will treat '-' (a gap) differently from '?' or 'x', which will be considered to be an unknown residue. The default (and preferred) setting in the program is to pad missing sequences with 'unknown' characters rather than gaps, as it seems reasonable to suppose that the missing sequence does exist, but is simply not yet available for this OTU (operational taxonomic unit). Optionally the user can define his/her own padding character(s).
Of course, Chimera can also be used as a simple method to make a selection of sequences from a data set, by supplying it with a single PHYLIP input file. Chimera assumes that species names, or more in general, sequence names are uniform throughout the different datasets. The built-in rename function provides a conventient way to make 'rogue' names uniform throughout all data files used.
IMPLEMENTATION
The program is written in standard Tcl/tk scripting language (version 8.3 and above), although earlier versions will also work (Ousterhout, 1994) . It runs under the native X-windows environment on any Unix/Linux system, as well as the Windows operating system, provided a suitable Tcl environment (such as ActiveState's ActiveTcl) is installed. The use of the Tcl/tk language allows easy adaption and expansion of the program with user-written routines. As an example, a simple sequence alignment viewer is included in the distribution.
Through the use of an external configuration file, chimera.rc, all user-configureable parameters like using a two-button mouse, the preferred padding character, or additional padding characters are easily added to the program at start-up time. It also allows for supplying additional keyboard shortcuts or even the inclusion of user-supplied procedures.
Chimera is available for download from http://www. dalicon.com/chimera/.
